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(54) [Title of Invention] Liquid crystal projector 
(57) [Abstract] 

[Object] An object of the present invention is to resolve the problem of black float that accompanies 
an increase in the luminosity of a light source, and the problem of damage to a liquid crystal panel, a 
polarizing plate, and the like caused by heat absorption. 

[Constitution] The present invention will detect the peak value of a luminosity signal by means of a 
peak value detection circuit 12 that detects the peak value of an image signal, and will output the 
detection signal to an adder 14 and a contrast control circuit 18 via an LPF 13. Then, the luminosity of 
the light source will be changed by adding the reference voltage from an auxiliary power source 8 to 
the detected signal with the adder 14, and performing PWM control of a regulator 3. At the same time, 
the contrast of the image signal will be controlled with a contrast control circuit 18 in response to the 
detected signal. 

[Claims] 

[Claim 1] A liquid crystal projector that employs a liquid crystal panel as a light valve, comprising a 
peak detection circuit that detects a peak value of an image signal, luminosity control means that 
changes the luminosity of a light source, and contrast control means that changes the contrast of the 
image signal, wherein the luminosity of the light source is controlled by the luminosity control means 
in response to the peak value from the peak value detection circuit, and the contrast of the image signal 
is controlled by the contrast control means. 

[Detailed Description of the Invention] 
[0001] 

[Field of Industrial Use] The present invention relates to a liquid crystal projector which employs a 
liquid crystal panel as a light valve, and particularly to a projection-type liquid crystal projector. 



[0002] 

[Prior Art] Projection-type liquid crystal projectors that employ a liquid crystal panel as a light valve 
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in order to effectively increase screen size are now being rapidly developed. With this type of projector, 
a high luminosity light source is essential in order to reproduce vivid images, but in actuality, it is not 
possible to completely cut off the light from the light source by means of the liquid crystal panel. 
Thus, as the brightness of the light source is increased, black float caused by light leakage and the like 
will be generated in the actual image, and thus an increase in the luminosity of the light may not 
necessarily result in an increase in contrast. In addition, increasing the luminosity of the light source is 
a negative factor from the perspective of the heat resistance of the liquid crystal panel. In particular, 
when the screen is totally dark, there will be a large quantity of light that will be cut off by means of 
the liquid crystal panel. Thus, a large amount of heat will be absorbed by the liquid crystal panel and 
the polarizing plate, and this is linked to damage to the liquid crystal panel. 

[0003] 

[Problems To Be Solved By The Invention] An object of the present invention is to resolve the 
problem of black float that accompanies an increase in the luminosity of the light source, and the 
problem of damage to the liquid crystal panel, the polarizing plate, and the like caused by heat 
absorption. 

[0004] 

[Means of Solving the Problems] The present invention is a liquid crystal projector that employs a 
liquid crystal panel as a light valve, and comprises a peak detection circuit that detects a peak value of 
an image signal, luminosity control means that changes the luminosity of a light source, and contrast 
control means that changes the contrast of the image signal, and in which the luminosity of the light 
source is controlled by the luminosity control means in response to the peak value from the peak value 
detection circuit, and the contrast of the image signal is controlled by the contrast control means. 

[0005] 

[Operation] The present invention will detect the peak value of an image signal, and will change the 
luminosity of the light source and the contrast of the image thereby. In other words, the luminosity of 
the light source will be lowered in a dark screen in which the peak value is low, but the luminosity of 
the light source will be raised in a bright screen having a high peak value. As a result, the contrast will 
be fixed from the point of view of the audience, because the contrast of the image signal will be 
changed in response to the change in the luminosity of the light source. 

[0006] 

[Embodiments] Embodiments of the present invention will be described with reference to the 
drawings. 

[0007] Figure 1 is a first embodiment of a liquid crystal projector of the present invention. 

[0008] In Figure 1, 1 is an AC power source, a standard commercial AC 100V power source. 2 is a 
voltage doubling rectifier circuit, here attaining DC 280V. 3 is a chopper regulator, and causes a DC 
voltage to be generated in response to the pulse width from a PWM control circuit 9. The PWM 
control circuit 9 will modulate the pulse width of a pulse train in response to the voltage difference 
between the output of the chopper circuit 3 obtained by an error calculation circuit 10 and a reference 
voltage. Thus, the output of the chopper circuit 3 can be changed by changing the reference voltage. 

[0009] 6 is a light source such as a metal halide lamp or the like that is widely used in liquid crystal 
projectors. Then, the electrodes of the light source 6 will be discharged by an igniter 5 immediately 
after power is input thereto, and after a period of time fixed by a timer 1 1 has expired, oscillation of an 
inverter 4 will begin, the discharge by the igniter 5 will end, and the light source 6 will light up. Note 
that 7 is an inverter pulse oscillation circuit, and 8 is an auxiliary power source for operating each 
circuit. 
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[0010] Now, the luminosity signal of an image will be input to a luminosity input terminal 17, the 
luminosity signal will be split, and the white peak will be detected by a peak value detection circuit 12. 
13 is an LPF that serves to prevent sudden fluctuations, and the output of LPF 13 will be output to a 
contrast control circuit 18. The contrast control circuit 18 will control the amplitude of the 
luminosity signal in accordance with the peak detection signal, and will output the controlled 
luminosity signal to a luminosity output terminal 15. 14 is an adder, and will combine the reference 
voltage of the peak detection signal and the error calculation circuit 10. Thus, the brightness of the 
light source 6 will be modulated in response to the brightness of the brightest portion of the screen. 

[0011] Then, the relationship between the peak detection signal of the present embodiment, and the 
luminosity and contrast of the light source 6, will be set as shown in Figure 2. 

[0012] In other words, the luminosity of the light source 6 will be raised if the peak luminosity of the 
screen is high, and in contrast, the luminosity will be lowered when the peak luminosity of the screen 
is low. In addition, the amplitude of the luminosity signal when the peak luminosity is low will be 
made relatively smaller than the amplitude of the luminosity signal when the peak luminosity is high, 
so that the contrast of the screen will not change in association with the change in luminosity. 

[0013] Although the amplitude of the luminosity signal will change in the embodiment of Figure 1, 
one problem here is that the color gain will change in response to the amplitude of the luminosity 
signal. 

[0014] Accordingly, in order to resolve this problem, a second embodiment will be considered in 
which, as shown in Figure 3 for example, the peak detection is performed with the luminosity signal, 
and the amplitude control is performed with the signals of each primary color R, G, and B. 

[0015] In this drawing, 17 is a luminosity input terminal, 19 and 20 are color difference input 
terminals that respectively input color difference signals, 21 is a matrix circuit, 22, 23, 24 are contrast 
control circuits, 25, 26, 27 are primary color output terminals that output signals for each primary 
color R, G, and B, 12 is a peak detection value circuit, and 14 is an LPF. 

[0016] Note that although the operation is substantially the same as the first embodiment, the present 
embodiment is characterized in that the contrast is changed by means of the signals of each primary 
color R, Q and B after being output by the matrix circuit 21, rather than by changing the amplitude of 
the luminosity signal. 

[0017] Furthermore, in the first embodiment, the control method by which the amplitude of the 
luminosity signal is changed is a feed forward method by means of peak detection; however control is 
also possible in a third embodiment by means of the feedback method shown in Figure 4. 

[0018] With the operation of Figure 4, the amplitude of a luminosity signal input from the luminosity 
input terminal 17 will be changed by means of the contrast control circuit 18, and output to the 
luminosity output terminal 15. At the same time, the luminosity output signal will also be input to the 
peak value detection circuit 12, the peak value will be detected by the peak value detection circuit 12, 
and after passing through the LPF 13, the luminosity output signal will be compared to a reference 
voltage 29 with an error calculation circuit 28. Then, by making this comparative output the contrast 
or light source luminosity control signal, effects can be obtained that are the same as those of the 
embodiment of Figure 1. 

[0019] In addition, the method shown in Figure 5 will be considered as an embodiment in which the 
contrast of the signals of each primary color R, G, and B will be changed with the feedback method. In 
this drawing, the contrast of the signals of each primary color R, G, and B will be respectively 
controlled by contrast control circuits 22, 23, 24, and will be output to output terminals 25, 26, 27. 
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[0020] At the same time, the output from each contrast control circuit 22, 23, 24 will also be output to 
a matrix circuit 21 that produces luminosity signals from the R, G, B signals. Here, after the luminosity 
signals are produced, and the peak values of the luminosity signals are detected by the peak value 
detection circuit 12, the luminosity signals will pass through the LPF 13 and be output to the error 
calculation circuit 28. Then, the luminosity signals will be compared to the reference voltage 29 by the 
error calculation circuit 28, the comparative output will be used as control signals for the contrast 
control circuits 22, 23, 24, and will also be used as light source luminosity modulation signals. 



[Effects of the Invention] By adopting the aforementioned configurations, the present invention can 
control the luminosity of the light source in a projection-type liquid crystal projector to the minimum 
level needed in response to the screen, and can prevent black float caused by light leakage. In addition, 
the present invention is also useful from the perspective of heat resistance, and will also curtail power 
consumption. 

[Brief Description of the Drawings] 

[Figure 1] A drawing showing a first embodiment of the present invention. 

[Figure 2] A drawing showing the relationship between peak luminosity, contrast, and light source 
luminosity in the present invention. 

[Figure 3] A drawing showing a second embodiment of the present invention. 
[Figure 4] A drawing showing a third embodiment of the present invention. 
[Figure 5] A drawing showing a fourth embodiment of the present invention. 
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